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Discussion of the Technology and the Invention: 

A neutron logging tool operates by irradiating a formation with neutrons. In the formation 
neutron capture occurs, with resulting emission of gamma radiation. Broadly, therefore, it is 
possible to assess the neutron capture either by recording the extent of neutron decay following 
irradiation by a burst; or by detecting the quantity of gamma radiation generated as a result of 
the neutron capture. 

Two effects contribute to the neutron decay. The first is a general dissipation that would 
occur as the neutrons diffuse away from the source even if the neutrons did not encounter the 
formation in which capture occurs. The other is the conversion of neutrons as a result of the 
capture phenomenon. 

When the neutrons irradiate a formation, the latter effect (conversion of neutrons) 
predominates such that neutron decay may be related to the extent of capture in the formation. 
It is believed possible, moreover, to correct for the more generalized decay such that the 
neutron decay signal generated by the detector may be treated as a reasonable measure of 
capture in the formation. 

Logging the neutron decay with a neutron detector itself does not produce a current 
output that is indicative of gamma radiation detection. Rather, the output of the neutron detector 
is indicative of neutron decay according to the foregoing principles. 

The gamma detector output which may be used as an alternative is a consequence of 
the neutron capture in the formation. Clearly this type of detection results in a current output 
that is indicative of gamma radiation detection. Each detection approach requires a specific 
detector (i.e., either a neutron detector or a gamma detector, as appropriate). The data are 
associated with particular characteristics that differ as between the neutron and gamma 
detection types. Each type of detection, however, is a valid way of obtaining a signal that is 
indicative of the extent of neutron capture in the formation. 
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One feature that is common the two approaches to formation capture assessment is the 
notion that the data are not a measure of the neutron burst perse. Thus when considering the 
neutron capture technique, one measures neutron decay; and when one adopts the gamma 
approach, one measures the amount of gamma radiation that results from the neutron capture. 
However, neither of these signals is an indicator of the size of the burst. 
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